In 1906, Hopkins and Willcox reported that tryptophan was essential for animals nutrition. Since then, the effect of tryptophan deficiency upon animal nutrition has been discussed by many authors. Recently the interrelation between trypto phan and niacin metabolism was demonstrated. On the other hand, Kotake and his collaborators studied tryptophan metabolism, being especially interested in kynurenine. In 1950, Rose et al. (1) studied amino acid requirement of human adults, by using amino acid mixture. Their experiments made it possible to study the effect of the deprivation of each amino acid on the metabolism. In the pre sent experiment, the effect of the deprivation of tryptophan from amino acid mix ture on tryptophan and niacin metabolism was examined by observing the excre tion of their respective metabolic products in the urine and the trend of nicotin amide-adenine dinucleotide (NAD) and nicotinamide-adenine dinucleotide phosphate (NADP) in the blood.
EXPERIMENTAL

Subjects
Nine healthy women served as the subjects for the first to the 4th experiments. They lived in an institute under our supervision. All the subjects remained healthy and maintained the body weights at an almost constant level.
2. Basal Diet The composition of the basal diet is listed in Table 1 .
Nitrogen Source
As the nitrogen source served the amino acid mixture including the essential amino acids 2 times the amount determined by Rose (2) and non-essential amino acids sufficient to keep the total nitrogen at a 10 or 11g level (Table 2) .
Tryptophan Deprivation
In the deprivation period of tryptophan, the total nitrogen amount was main tained at a constant level by substituting isonitrogenous glycine. In the second and the third experiment, D-tryptophan was administered instead of the L-isomer. Urinary excretion or total nitrogen, creative, creatinine, riboflavin, N1-methylniacin amide (MNA) and xanthurenic acid (XA) were determined. Besides, anthranilic acid (AnA) in the urine was measured in the first experiment, and NAD and NADP in the blood in the 4th experiment. 
RESULTS
The First Experiment
When tryptophan was completely excluded from the amino acid mixture, the urinary excretion of nitrogen increased. Though the fecal excretion of nitrogen was not determined, the nitrogen balance must have become negative. Urinary riboflavin and AnA seemed to increase in the deficient period. On the contrary, the excretion of XA remarkably decreased. Urinary creatinine was maintained at a constant level throughout the experimental period as shown in the body weight (Table 3) . Daily nitrogen intake by K. K. was 11g; by N. K. and A. K. 10g. a Experiment was discontinued on account of the onset of menstruation .
MNA and XA are concerned, they are the same as that obtained in the previous experiments. However, all the subjects excreted a rather lesser amount of total nitrogen in the tryptophan deficient period.
It might be due to the individual variance for tryptophan requirement. Moreover, the shortage of the duration of the deficient period seemed not to make a remarkable effect of deprivation on the excretion of total nitrogen.
Also the excretion of riboflavin and MNA increased at a lesser degree as com pared with the previous experiments.
On the contrary, urinary XA decreased re markably in the deficient period. NAD in the blood decreased less than total ni cotinamide nucleotides.
Thus, NAD/NADP became lower. (Table 7 ). The levels of nicotinamide nucleotides in the blood of normal adults are shown in Table 8 . The nitrogen balance became negative with amino acid defidiency and also in the present experiment, urinary nitrogen seemed to increase in the tryptophan deficient period. However, it could not make the negative nitrogen balance remarkable, since the fecal nitrogen was not determined.
Moreover, as the appearance of clinical symptom due to the tryptophan deficiency was not required, the duration of deprivation was short.
Urinary riboflavin seemed rather to increase in the deficient period, but it is not specific for the defidiency of tryptophan.
It was also seen in the deficiency of protein and other amino acids.
According to Pollack and Bookman (6), labile proteins, including flavoproteins, increase or decrease rapidly as the body shifts from a positive to a negative ba lance. The amount of riboflavin stored in connection with these proteins would then likewise change rapidly. Smith et al. (7), reported that when riboflavin intake was held constant and the nitrogen balance became negative by decreasing the intake of protein, urinary riboflavin was increased.
Recently, Nakagawa et al. (8) reported that when the nitrogen balance became negative by excluding amino acids, regardless of the kind of amino acids, the ex cretion of riboflavin increased as in the case of protein deficiency.
As for the reason of the increase of the excretion of MNA and AnA and the decrease of urinary XA, it may be explicable by the competitive reaction between kynurenine transaminase an kynureninase which produce the above mentioned metabolic products.
The increase of the excretion of MNA, the end product of niacin metabolism, is possibly attributed partly to the same reason, It cannot be explained how the deprivation of tryptophan accelerates the metabolism in either way. However, the process producing AnA and MNA may be much more necessary for life than the production of XA. NAD in the blood decreased, but the total nicotin amide nu cleotides were maintained at an almost constant level. Therefore, NAD/NADP became lower. The reason is not explicable.
The ratio of NAD to NADP in the blood or normal adults are above 1. The ratio became below 1 in the deprivation of tryptophan.
It may serve as a tool for the assessment of the nutritional state with respect to tryptophan.
The difference of the effect between L-tryptophan and the D-isomer upon the excretion of the metabolic products was not seen, so far as the present experiments are concerned. Tomabechi (9) determined the excretion of MNA and 6-pyridone of the normal adults to whom D-tryptophan had been administered instead of the L isomer, and he observed the same effect of D-tryptophan as that of the L-form .
SUMMARY
Nine healthy women served as the subjects for the first to the fourth experiments . The effect of tryptophan deficiency on the metabolic products of tryptophan and niacin was examnied.
Urinary nitrogen, riboflavin, anthranilic acid , xanthurenic acid and N1-methylnicotinamide, NAD and NADP in the blood were determined .
When tryptophan was deprivated from the amino acid mixture for the nitrogen source, the excretion of total nitrogen, riboflavin, anthranilic acid and N1-methyl nicotinamide was increased, but that of xanthurenic acid was decreased.
The ratio of NAD to NADP became lower.
The difference of the effect be tween L-tryptophan and the D-isomer on the excretion of the metabolic products was not seen.
